Purpose of Review Sleep and mental health researchers are increasingly recognising the need to update our approaches to understanding the unique social, emotional and cognitive aspects of social media use, rather than simply considering it as just another hour of total daily "screen time". In this review, we highlight some recent developments in this area, discuss ongoing challenges facing this field and offer recommendations for future steps. Recent Findings The sleep and mental health research literatures have made recent advances towards a more nuanced understanding of social media use: moving beyond a focus on simply duration of use, towards new insights into the role of content, context and experience of these online interactions. Summary As this research area moves forward, a focus on high-quality measurement-combined with collaborative multidisciplinary approaches that triangulate insight from different methodologies and perspectives-can inform a more holistic understanding of sleep and mental health in today's connected world.
Introduction
Over recent decades, sleep and mental health researchers have followed changes in the media landscape, examining associated outcomes for prevalent forms of electronic media use: from TV viewing to video gaming to smartphone use [1•, 2•, 3-6] . Currently, the increasing connectivity offered by devices and platforms has facilitated not only increased time devoted to these media activities, but also important shifts in social norms and expectations around availability and etiquette for online interactions [7] [8] [9] . Therefore, social media use is receiving increasing attention independent from other forms of electronic media use, with researchers calling for improved understanding of its unique social, emotional and cognitive aspects in relation to sleep and mental health outcomes [10, 11••, 12, 13••, 14] . At this juncture, it is important to step back and survey the current state of this research field, acknowledging developments to date and identifying priorities as we move forward. In this review, we highlight some key developments in this research literature in the last 5 years, discuss ongoing challenges facing researchers in this field and offer recommendations for future steps.
Social Media, Sleep and Mental Health: a Constantly Evolving Landscape
Concerns about the well-being implications of media use are not a new phenomenon [15•] . However, we must ensure that-as media devices and habits continue to evolve-we too continually update our approaches as researchers and practitioners to understanding their implications for sleep and mental health. Compared with other forms of technology or traditional media, social media platforms facilitate unique changes not only in how we spend our time but also crucially in how we interact with each other. Platforms are easily accessible via smartphone apps (facilitating engagement throughout the day and alongside other activities) and specifically designed to keep users engaged, with continual notifications and no clearly defined end point [10, 16] . Importantly, platforms provide richly varied opportunities for social This article is part of the Topical Collection on Sleep and Technology interactions, allowing individuals to curate a careful selfpresentation through public profiles, quantify peer approval through number of likes and retweets and extend daytime face-to-face peer interactions with 24/7 availability for individual and group messages [7, 17] . Together, these features and user experiences contribute not only to increased time devoted to social media use [18] , but also importantly to evolving social norms around expected availability and the urgency of online interactions [7, 8, 19] , presenting unique implications for mental health and sleep.
Alongside this evolution of social media habits and norms, we have seen concurrent developments in our understanding of-and approach to treating-sleep problems. As of 2013, the DSM-5 (Diagnostic and Statistical Manual of Disorders, Fifth Edition) classification of sleep-wake disorders has moved towards recognising the "bidirectional and interactive effects between sleep disorders and coexisting medical and psychiatric illnesses" [20, 21] . For example, insomnia is now classified as comorbid with-rather than secondary to-a mental health diagnosis. Researchers and practitioners are therefore updating their approaches to understanding and treating sleep and mental health as two inextricably linked aspects of health, which together present a significant and well-recognised social, economic and health burden internationally [22] [23] [24] . It is therefore timely to consider current progress and next steps in ensuring that this developing area of research and practice also incorporates an up-to-date approach to understanding the role of social media: one which encompasses the relevant social, emotional and cognitive aspects of social media use, rather than simply considering it as just another hour of total daily "screen time" [15• ].
Approaches to Social Media Use in Sleep and Mental Health Literatures to Date
In this section, we briefly consider how the sleep and mental health literatures have each tended to approach social media use to date, before considering current developments in each of these areas in the following section.
Sleep Literature's Approach to Understanding Social Media Use
In the sleep literature, current understanding of social media use has been strongly informed by previous research on traditional media and technology use generally. This approach tends to examine social media use as a technology-based activity, often measuring the frequency, duration and timing of use [25] . Existing reviews of this evidence indicate that social media use-alongside other technology activities like TV viewing, video gaming and computer and smartphone useis generally associated with poorer sleep outcomes, particularly shorter sleep duration and also delayed bedtimes and poorer sleep quality [1•, 2•, 26] . This body of work has provided a useful framework for understanding the mechanisms by which technology use (including social media use) can impact sleep [1•, 27 ••]. These mechanisms include technology use delaying bedtimes and/or interrupting nighttime sleep [28] [29] [30] , plus screen light potentially delaying circadian rhythms and sleep [31] (for a discussion on integrating evidence on online social interactions and screen light exposure, see Woods and Scott, this issue). It has also been proposed that technology use may impact on sleep by increasing cognitive arousal at bedtime [1•, 27••, 32] . Whilst all proposed pathways are relevant for various screen-based technologies (including more passive media consumption), this cognitive arousal mechanism is particularly salient for social media, which offers opportunities for rich social interactions in real time. This highlights the potential added value for sleep literature to further examine social media independently of other technologies, focusing on building a more nuanced understanding of the arousal and sleep-wake implications of its unique social, emotional and cognitive user experiences specifically.
Mental Health Literature's Approach to Understanding Social Media Use
Interestingly, more of the mental health literature has taken a social interaction perspective-compared with a technology perspective-to understanding social media use. This may explain why the overall evidence on mental health associations is more mixed, supporting both positive and negative outcomes depending on how social media use is operationalised [13••] . Studies that measure how often and how much individuals use social media have reported a mix of significant and non-significant associations with mental health problems [13••, 33] , with a large-scale analysis indicating that this digital screen time accounts for very little variance in adolescent well-being [34] . This reinforces the argument that examining only frequency and duration of use is not sufficient to understand the complex links between individuals' social media practices and mental health. Instead, in their 2016 systematic review of available evidence, Seabrook and colleagues stressed that associated (positive or negative) mental health outcomes depended strongly on a range of protective and risk factors around how users engaged with social media [13••] . These include perceived and actual levels of online social support [35] [36] [37] , and the valence of individuals' social media content, interactions and social comparisons [38] [39] [40] . In the following section, we discuss key insights that have been gained in recent years from this approach to examining relevant social and emotional aspects of social media engagement and their implications for both sleep and mental health.
Current Developments in Research Literature

Sleep Research: Moving Beyond Hours per Day on Social Media
Building on a perspective of social media within a technology use framework, much sleep research has examined how the duration, frequency and timing of individuals' social media activity relate to sleep outcomes. These findings have supported links between higher overall social media use and poorer sleep outcomes, including shorter sleep duration, later bedtimes and poorer sleep quality [17, 26] . The timing of use is highly relevant for sleep, as social media use at bedtime is a strong predictor of poorer sleep outcomes, independent of overall use [14, 16, 17, 41, 42] . These findings are consistent with a sleep displacement mechanism [1•, 27••, 28], as there are only 24 h in a day, and an hour devoted to any activity (including using social media) is an hour that is spent awake. It is important to note, however, that studies are primarily crosssectional, and the question of causality remains (we discuss this further under "Current Issues and Challenges Facing Researchers" below).
This insight gained from studying frequency, duration and timing is informative for understanding social media use as an activity that may displace sleep. However, to meaningfully inform clinical practice and wider policy, it is crucial to remember that conceptualising social media use in minutes and hours only gives one part of the picture. It is important to consider the wider context around this time spent using social media, to avoid oversimplification in policy and practice that reduces "social media use" from a complex range of experiences and social interactions to a single number (represented only in hours per day). This has been one area of development in the sleep literature over the last 5 years, with more studies examining not only the time that participants spend using social media, but also their experiences of-and motivations for-these interactions [8, 12, 17, 38] . Therefore, alongside the behavioural component (actual social media activity), current understanding of mechanisms linking social media use to sleep has been improved by considering social, emotional and cognitive components of users' experiences.
For example, individuals who spend the same time using social media each day (or night) can differ in the level of emotional connection that they feel towards this activity [25] . Young people in particular often report feelings of disconnectedness and missing out without access to social media and prefer to keep their phones within close reach during the night [43] . This has implications for sleep outcomes, as highly invested users report poorer sleep quality and may find it more difficult to disengage from social media at night [17] . This reinforces the need to consider social media use within the broader context of an individual's online and offline social interactions, as a strong connection to social media platforms can stem from a more pervasive anxiety about potentially missing out [8, 44] . This underlying fear of missing out has been linked to shorter sleep duration via both a behavioural pathway (by driving late night social media use, which delays bedtimes) and a cognitive pathway (by increasing pre-sleep cognitive arousal, thus further delaying sleep onset) [12] . Therefore, individuals who are concerned about possibly missing out may struggle at bedtime to stop not only using social media, but also thinking about possible social media interactions [8] . This is further fuelled by concerns over meeting perceived social expectations for 24/7 online availability and prompt responses [7] [8] [9] , which may similarly extend social media activity at bedtime and also increase cognitive arousal even once disconnected.
Building on likely mechanisms that are relevant for all forms of technology use-such as increased cognitive arousal from bedtime use [1•, 27 ••]-these insights are developing a more nuanced understanding of the sleep implications of this inherently social and interactive experience. For example, this cognitive-behavioural perspective can inform practical approaches to supporting a healthy balance between social media use and sleep, which should consider underlying concerns in addition to observable behaviours. For clinicians, educators and parents of adolescents, this indicates that focusing exclusively on reducing nighttime social media activity (e.g. by limiting access) is not only challenging to implement [45, 46] , but also fails to address other relevant factors, such as underlying concerns and arousal, that persist independent of actual social media activity.
Mental Health Research: Understanding the "Social" in "Social Media"
This broader perspective on social media use (including its cognitive, social and emotional aspects) is increasingly represented in mental health literature. However, this shift is relatively recent, and there is still a considerable body of work being cited that considers only the duration and frequency of social media use, which has produced mixed findings for mental health outcomes [11••, 13••] . Although some studies have linked more time on social media to increased depressive or anxious symptoms [10, 47] , some do not find significant associations [48, 49] , and others have found positive associated outcomes, such as reduced loneliness [50] . This reinforces the argument that knowing only how much time an individual spends using social media (without further information on context and experiences) is not particularly informative for understanding its implications for any aspect of health and well-being. Therefore, as in the sleep field, similar calls have been made in the mental health literature to examine the content, context and interactivity of social media use, rather than limiting discussions to simply total "screen time" [ In recent years, this line of research has made considerable steps towards a more nuanced understanding, which is now highlighting the crucial role of how individuals engage with social media in determining positive versus negative mental health outcomes [11••, 13••] . Firstly, associations between social media use and mental health and well-being vary in their direction and strength depending on the following: which platforms individuals use, for what purpose and with whom they interact. For example, time spent using image-based platforms like Instagram and Snapchat (but not text-based platforms like Twitter) is associated with decreased loneliness, possibly due to an enhanced sense of intimacy [50] . This benefit applies to individuals who use these image-sharing platforms for the purpose of interacting with other people, whereas those who simply broadcast content actually report increased loneliness [51] . Specifically, it seems that those who use image-based platforms to interact with people they know personally are not at risk for negative consequences, whilst those who view and interact with image-based content from strangers are more likely to engage in negative social comparisons and have depressive symptoms [52] .
Furthermore, in addition to knowing who an individual is interacting with, crucially it is the quality of these online interactions that distinguishes positive and negative mental health outcomes [11••] . For example, cyberbullying represents an obvious case whereby interactions with known peers can have a negative impact on a wide range of adolescent wellbeing outcomes: from lower self-esteem and mood to increased behavioural and emotional problems [53, 54] . Whilst this is an important area of research linking users' experiences of social media to mental health outcomes, it should be noted that very few young people experience bullying exclusively via social media platforms, and effect sizes for poor mental health associations are similar for cyberbullying and offline physical and relational bullying [53, 55] . In contrast, positive online social interactions are associated with increased self-esteem and positive mental well-being, as well as decreased anxiety and depression, by providing social support and positive feedback [13••, 56] .
Clark and colleagues stress the importance of understanding this quality of social connection in their proposed interpersonal-connection-behaviours framework [11••] , arguing that negative well-being outcomes are not inevitable, but depend on whether specific social media practices promote meaningful social connection. Social media practices that do focus on facilitating positive social connections can in fact offer a range of benefits to well-being. This perspective can help make sense of apparently contradictory findings based on frequency and duration of use. It can also accommodate new insight into individual differences, with recent evidence highlighting benefits for certain groups, whereby social media platforms can provide opportunities for positive social connection for individuals with a range of needs, including autism spectrum disorder and cerebral palsy [57, 58] .
Combining New Insights from Mental Health and Sleep Research
Taking this broader perspective on social media use (moving beyond simply hours per day, to examine a range of relevant social and emotional aspects) has therefore brought valuable new insight to links with mental health, and we argue that this can offer similar benefits to sleep research and practice. For example, sleep researchers can build on existing evidence (which shows poorer sleep outcomes for those who use social media most, particularly at bedtime [59] ), by further exploring the context and quality of this social media activity and seeking to better understand individuals' motivations and experiences of engaging with (and disengaging from) social media at night [8, 12] .
Current Issues and Challenges Facing Researchers
We now consider some of the challenges currently facing researchers working to better understand links between social media use, sleep and mental health.
Understanding Causality
One common issue facing this field as a whole is the question of causality, as available research primarily uses crosssectional self-report data. A causal pathway from social media use to sleep is supported by evidence that implementing changes to bedtime media habits can improve sleep outcomes [45] , highlighting the valuable contribution of experimental work. However, it is likely that this relationship is bidirectional, with some poor sleepers and those who have naturally later circadian preferences also turning to social media as a sleep aid or to pass time until they fall asleep [60, 61] . Similarly, whilst depressed individuals tend to interpret their social media interactions more negatively, certain online experiences (negative social comparison, seeking but not receiving support) can further negatively impact on mood, exacerbating symptoms for those with existing mental health problems [35, 36, 39, 62] . Existing studies consistently voice the need for future longitudinal work to examine temporal directionality and causality [10, 17, 63] . However, examining social media habits over time can present particular challenges when platforms, features and associated norms are continually shifting.
Rapidly Evolving Social Media Landscape
An inevitable challenge in this fast-moving field is that technological developments outpace research, with continually evolving social media platforms, functionalities and associated norms. For example, the most popular platform to be studied in relation to anxiety and depression (as of June 2016) was Facebook [13••] , which is now facing competition from other much more rapidly growing platforms, particularly among young people [18] . Even when a platform remains prevalent, its specific features evolve over time, facilitating shifts in the social expectations and norms for how people engage with social media. For example, with the introduction of "read receipts", users can now see when a message has been viewed, which contributes to perceived obligation to respond quickly [8, 9] . Therefore, in this rapidly evolving social media landscape, research measures can quickly become outdated and even relatively recent findings may not generalise beyond the specific platforms and devices in vogue at the time of data collection [2•, 64] , as users' experiences are constantly changing. This presents a particular challenge for researchers responding to calls for longitudinal analysis in this area, since platform-or feature-specific measures can become outmoded during the course of the study.
"Teenagers These Days"
Much of the research in this area has focused on adolescents and young people. This is partly driven by concerns being voiced by policymakers, health professionals, educators and parents around the possible negative impact of social media on young people's health and well-being [65, 66] . These concerns are understandable, since adolescents and emerging adults must navigate an intense developmental stage, whilst managing high academic demands, during a period of increased risk for developing lifelong poor mental health [67, 68] . Adolescence has been described as bringing about a "Perfect Storm" of biological, psychosocial and societal factors that work together to produce short and ill-timed sleep for a majority of this population, where sleep need remains high [22, 69, 70] . Therefore, it is particularly relevant to understand how social media use, sleep and mental health interact in this adolescent population [17] . However, it is also important to ensure that available evidence does not neglect other age groups, as social media use is increasingly prevalent across all age groups [71] , and its potentially changing implications for health and well-being across the lifespan remain a gap in current understanding [16] .
Furthermore, as researchers and practitioners who are working with adolescent populations, it is important to be mindful of the language we use-and assumptions we make-concerning young people's social media habits. As a topic of current interest to a wide audience, research findings in this area are also being widely discussed in a public forum and as socially responsible researchers, we must consider the impact of our words. For example, research literature often approaches media use as a potential threat or harmful activity, using language around social media "addiction" and "problematic use" [10, [72] [73] [74] [75] [76] [77] [78] [79] , which can pathologise social media use despite insufficient evidence for considering it an addiction [80] . From our experience through research and engagement with adolescents and their teachers and parents, we have found that this type of language from adults is not constructive and often shuts down the potential for meaningful dialogue that can build shared inter-generational understanding. Therefore, making the adolescent voice heard in research literature, practice and decision-making is crucial. This ensures that we are best placed to support those young people who do perceive their experiences on social media as problematic, whilst avoiding applying unhelpful labels to those young people who devote considerable time to online social interactions, but who have positive experiences [81, 82] .
The Role of Measurement
From our experience, we have come to consider the role of measurement in these various challenges facing researchers and practitioners, and now view it as a crucial issue to address as the field moves forward. Measurement is of critical importance to the research process and yet is often overlooked: poor quality measurement is surprisingly prevalent in published literature and can seriously undermine the conclusions of a study [83•] . We are heartened to see recent advances in exploring the context and experience of social media interactions in relation to sleep and mental health. However, we note that researchers across these fields have nonetheless been limited by the research measures available to them [25] . Across this research area, use of single-item non-validated measures (often of duration or frequency of use) is common [13••, 25] . Furthermore, available multi-item validated measures are often specific to one platform [84, 85] and/or pathologise social media use [86] [87] [88] . It is crucial to remember that the measurement tools available to researchers and clinicians limit the questions we can ask participants and patients, the conclusions we can draw and the recommendations we can make. Therefore, if we only ask about participants' and patients' daily duration of social media use or experience of "addictive" symptoms, then, we are limiting our understanding and discussions (as well as wider public dialogue), by missing insight into other relevant and more positive aspects of social media interactions. Furthermore, measurement is a key issue to address when aiming to maximise the relevance and longevity of current research in a rapidly evolving social media landscape (which can become particularly problematic in longitudinal work). The following section further discusses the issue of measurement as one of several recommendations that we offer as the field moves forward.
Recommendations for Future Steps
Having considered these challenges currently facing researchers, we now briefly highlight some selected recommendations as this field moves forward.
Considering Available Measurement Tools
High-quality measures that move beyond quantifying and pathologising observable behaviours are crucial to allow balanced and constructive dialogue in research and practice as we move forward. Having tools available to capture underlying issues (e.g. motivations for and experiences of online social interactions) allows us to build a more nuanced understanding and also improves the longevity of measures, as specific platforms and features rise and fall over time [11••] . In our current work, we have developed and validated a measure of difficulty disengaging from social media at night, whose content and wording is built from an adolescent perspective [8] . Moving forward, we urge others to consider the role of measurement in the research they produce and consume [83•] , and to question how the tools they use guide (and constrain) the conclusions and recommendations they can make.
This applies to longitudinal and large cohort studies, where planning for the inclusion of a high-quality measure (that captures specifically relevant experiences of social media engagement for sleep or mental health) is crucial to maximise meaningful and useful conclusions from considerable investment of resources. Open datasets offer valuable potential for secondary analysis, particularly when applying powerful new analysis techniques to data from large representative cohorts [34] . However, the conclusions we can make are only as good as the questions asked of these samples, and with survey space often limiting large cohort surveys to single-item measures of "screen time" or daily social media use, it is important to interpret findings within the limits of what they can and cannot tell us. Here, a collaborative, multidisciplinary approach can maximise different expertise and perspectives to ensure appropriate survey coverage that fully captures components of social media use that are specifically relevant for different aspects of health and well-being.
Combining Multiple Methodologies and Perspectives for a Holistic Understanding
Of course, no single methodological or theoretical approach can ever provide the full story, and we stress the value of triangulating insight from multiple methodologies, theoretical perspectives and disciplines. This can help build a holistic understanding of how individuals' social media experiences fit within their overall health and well-being, considering interactive effects between positive and negative aspects of social media use, sleep and mental health. Recent work has started to consider these simultaneously, often positioning sleep as a mediator linking social media use to mental health outcomes [63, 89] , with the potential for future work to consider alternative plausible models (including likely interactive effects) by examining temporal relationships. Future work can benefit by combining insights from multiple methods, including validated self-report measures; data-scraping techniques to gather objective social media activity data [90] ; and rich indepth insight from qualitative methods that can explore users' motivations and experiences as well as differing generational perspectives [7, 8, 19] . Furthermore, a collaborative approach can maximise expertise of researchers and clinicians in different disciplines, and support ongoing efforts to improve understanding of sleep and mental health as two inextricably linked aspects of overall health and well-being [20] .
Posting Preprints
Rapid developments in technological and social trends mean that even the very latest published research findings can quickly become outdated, as social media platforms (and norms for how people engage with them) continue to evolve during the time between data collection and publication [64] . One practical step that researchers can take to minimise this delay is posting preprints. This involves depositing a freely available manuscript in a dedicated online server (e.g. PsyArXiv) before peer review and publication in an academic journal (https://psyarxiv.com). Preprints offer a simple way to accelerate communication of new findings, with benefits for authors and the field as a whole [91] , which can be especially valuable when studying rapidly evolving phenomena like social media use.
Conclusions
Having surveyed these recent advances and current challenges in this area of research and practice, our hope for the coming years is that the field as a whole embraces this shift towards a broader perspective on social media use: establishing a more nuanced, in-depth understanding of its unique social, emotional and cognitive aspects. Collaborative multidisciplinary approaches that triangulate insight from different methodologies and perspectives can help inform an integrated understanding of sleep and mental health in today's connected world.
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